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fc«t<IW*g*4l„ II, llgfl TFT202 ^tfc^ 
A^,3^ja^r**filW TFT2 02 65 LDD Ki£ 33 BICES 
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%— TFT; 

5 jg-TFT, Q&^ag&gm- 1 tft ttmmt 

TFT 0<J EL 7C#, 

^jg- tft ^-^m, &%±Mm* 2 ^m^mmsmmm 

io TFT; 

jHziTFT, ^*^iljm-TFT^W : \>XBl 
^&&M%— TFT EL 7t#, 

tft ^--z&s/g, tE^mim 2 ^m^mmmmv^m 

15 JH - TFT ^^il^tb^— TFT MMIio 
TFT; 

^-TFT, ^%S^Pjm-TFT^« ; 
%m^HJ^ - TFT 0tl EL 7U#, 
20 . ^JH— TFT 3E#±7&&fr 2 ^h^E^^J^^fi^it 

^-tW^XW./L.m ^4" W 2 ^-TFT6^it^, L, 

£s&- tft ^it^g, w, ^m- tft u tft 

25 4. WW3 ftE|3te&JL ^mE^, ^~ TFT W^it-feS (L.) 

£ 0.1 £| 50 u m fpj, M— TFT fl^illgS (W 2 ) £ 0.5 M 30 u in fij , %~ TFT 
&tJi*liH£jg (L,) & 0.2 id 18 u m ^— TFT WM^.%1§. (W,) £ 0.1 id 5 

5, WTO^l ^-TFT^Tf^TFT, M 

30 m~TFT^— %^$ijTFTo 



i 



6, Hf^I*2M^f, ^#SE£^, % — TFT jkJt^x TFT, ffi 
TFT ^— fMEgftJ TFTo 

7, HWJI*3M47tgf I &ffiE&F, m~ TFT JiJP^ TFT, Wo 
%~ TFT ^— Wug^J TFTo 

5 8. $$g#ftiJH$ 1 W*^S, $&m&r?> %~ TFT ft LDD E 

^#3i3i^EM#ra]MA-M^fe^w^s#m- tft tm&, #R 

SH— TFT «B^^±W Li)D E«@E#^, fiMWHIB- TFT » ; 
9, *BJg*#!J3?#2 W^Tfe^g, $£f»^P, TFT W LDD 

^ilil^EM#TOA-«lfefe^^Sfim— TFT^W, 

io> mwmm* 3 w%^ac. ^e^, m- tft «s^se^ 

SP.LDD £Wi ^#J131^M^fB]S A-^©^»^S#m- TFT 

was. ^eji— TPTMLDDEJW&^^i $mmMm- tft m*# 0 



15 12s -^^it$g^ij^2e<j4^gw4 j ?^s 

16. -f+fcg««tB#i. im^. ^R#jtt^a, -^a 
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m^^mmm-^Ttm kj&m el css&sbfc) M^g, &R®mm 

JB^^i^lWJei^fl^^ fl»-^N«M TFT ?m 

• fltrtft«^fcp|^«^E, », HH^ai 5, 684, 365 (B^^J^if^ 
JFW 8-234683) &<JE-1 4». 

20 ^nua^ijfitis i jf^ cm tg^w^^ij^^^j^ 

(T2) tm®±, RteffiTimm-tm <go ±. T2 
cs ^^#^%#^ 0 

*B&, ^JF^7C# (Tl) T^j^frt, £n^%^ Cs 2£W5^PJ^± (jit 
^±6tJ««^^f%^), *#»M^td# (TO MttS*, W.i.»n 

25 sj^^ij7L# (T2) tm&m^B^wmmi. swf«»^ 
tc# (to ^igfca&fRijB. ^m, wm^jmM cs wis, ^e^hs 

me., *tjsbss el ii, ^%^^7t# (T2) *>jmftt®mm. & 

30. RT,. -^iE^fW^^W-ft TFT ^fitJ^^TL^^^t^I^f 



pJIft^^gf, ^^JI^-EL M^Sc ^BJW^-HWS, 3151 
HBSKHS-fiB, ^^£g^ TFT MtftWo Ifefsjim TFT &m 
(£n^^»t#), HJIkffflSMftTFT ^jStWIKW^. 



. 5131iE5^M^±M^^|5]-S>t±W^ TFT, 4£4^£BJltt EL J 

imtftfr, ^mm^mmMmmt tft w^w, tft ^ckhr* 

ffll AELSia^«W««^^®^ffl; 
a 2A *n 2B ^el 

20 ffl 3A £J 3E S— 5H^«jEgP¥S EL 

m 4a sy 4D fi-HptWieep^a el &^gmw%m3mm 
m 5 a ?ij 5c j^-^^- »gf« el &^ms.tf}Mm&m 
m 6 m-w el ; 

25 51 8 Ji— ft EL fi*3£E «rttoRfB^«I^ffl ; 

S 10 ft-jft EL Ea&XM1teto^&&® ; 
® 11 I-#ELM/T^t^W; 

S 12A*0 12B ^— WEL S^^fitrtRj^^W^Wl^ffl^^BS; 
30 S 13 ^— EL I^tWffW^JmS; 
B 14 ft EL Mj5^Sfi<Hft*SP^WlHM«lffl: 
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m 15A *n 15B Mr-ft EL ^^g^#^^^^^«^^^ ; 
© 17A ft 17B fr-ft EL $g&tt*hffl%& , 

® ISA n 18C ^-ft^^j^fUit^^; 

ffl 19 t EL M Wffiftd^S ; 

® 20A ft 20B M^&?$&4$ttfflirc 

S 21A ft 21B ^~f+ EL 

S22A^22B^-f+ELM^S«^^^^^ ; ^ 

eb 23 ^-it el M^mm^mm^mmnm-, 

m i m 2B ^PB^smflW^jfiw. i *m&T-w%*$tw 
^el s^aw«m«p^6«i*j®ffl. s 2A mgimm. Km 2B 



© i tt&M*ra&s ^ai^m^a-a- ifij&mjfcrtsiSo i 
fta 2A, m 2B 4^/w^##tff-*§-, BjH^=iivffitgtts^fiii#%. urn, 

» i 4v ii *Aaitf , 12 sffigyg. i.i Br^asaw 

Mja, ^EfiOT^^^w^w^^^^ttw^ww 1 ^, mm n 
mm$L, immm^$tmx±o ^mm^mnmm^mmm 12. 

W 2 ^ TFT ^^m^^o 201 ^-ItAW TFT lMg&<J7F 
j&fflr (jtb^iP^^TFT), ^^202^^^ijEL^#4 J ^«^^Jv^ 
fb^JTFT (Jttj5BPJ&*3it^jTFT), MJf#fPli3 n fti* TFT J&fo 

n mi TFT tfc p ^it TFT ffi^^$J^gt£> M@jftIfftl£m#L& 
^^ISM^Wjfiil. lfd&, W®fifflfc&}*M*Z'}\ n yijit&tJ TFT 'f&$m 
M'J^. 01*. ^^n^itWTFT^^^^jTFTBj-, Sa*BB#&fjW2fc 



P mttt tft M&foimaakfe^r&}8LK, %$m^mmvt&, MB^t 
wmm^-mm^m, & n v^iit tft ^ws^^waA^p^^wiRj 

M> t^lil^ffi^HJ^o ^B^^^T^fW^&t^hTFT^^ 
ny^lTFTo 

&m, , tft m^vmm tft ito^ n mm. tft ^ 

^^EJF^TFT, Eyffi&ffel TFT I«#±3lHM p yfejaM TFT rT 

^TFT201«^5, ^&^W««E«13. W14, LDD 

&$15aI0l5d, -^^^16, V^jil^[x^l7aIIJ17b^«M; » 
&$»(Dtl8: 19a ifP 19b ; B— Ma]^^20, $B^21 *n*|Rgfc22. 

fcl® 2A ^#t^, ^BJ^#tE^W 19a m 19b ^5151^t5JM*4 (— 

f^iw)T« i9a m i9b mfflmmtm Mj&mw&2n. m*%mg&)>m 

TFT201«^ffi^^, f^^TFT^^^^r^o 

^h, &JF2cTFT201 ^J&^TLDD 15 allll5d, #ililjf AWIS^ 
18 WB&±-^«HR 19a IP 19b S#, ^^^M^^^^^'JW^o 

^tew^ffiMp^ij^Ji) &mm3$im.wm ldd 
aiMpji^T.^, m$m%%mw£m tft ^jf^ tft2oi, ^w^m 



TFT202, -fl^aii«E#3i. « 

1*^32, LDD 1x^33, ^jit^^E^ 34 ftjz&SM; =M&£fe3§:JK 1 8 ; »35 ; 
m-Ms]^J^20; ^^36; £JI&«1«£&37. *® 35 

iam 2A #J 2B fft^, TFT201 6t)M%n±^ilJ«^iJ TFT202 

ffoMLL; ;fc£Jfc, «l©^JTFT202 Wm35^±, it5±»MI (ife'^g 
22, TFT201 WW 14 ±. MS., «MI 36 iS@J 

%M^212±o 

fetfE&ftl TFT202 ^m^^^m%BL)tfm TFT201 

BP. ftffl 8 ^ftiJF^ TFT fiWJt-^fiS^ LI jfflWttJ&KSffc Wl , 

^^^e^ij tft nm&mmft L2 wit^^ W2 &t. ^t*fp-$«*& 

5£: W2/L2 ^5XW1/L1 (W2/L2^10 X Wl/Ll «^#J). RgB. 

$ijtft ^ffitw^TFT w^^wsKas^w^at. 

a*. £mm£fo&s3f%: tft ^it^jg li ^ 2 -t-sKH^wiKt^^E 

Ll T. 

^iii-fejgLi ^n-L2 ^it^jgwi w2 wmaite^^Hj^^ 

^iJPte, <S Wl 0.1 B\ 5 U m(^t^£ 1 -m 3 U m fSJ>» ja W2 0.5 3\ 30 u m(% 
^E2PJl0umffiJ)Ji*^Kl. £&H*. Ll &0.2 i!j 18 u m(^^E2 l!j 15.U m 
fa]), E. L2 # 0. 1 Ilj 50 u m(^4 1 id 20 nm fa])^S#6t) - 

«H9E*«E»S!l TFT *Mitft-fc£ L ^^^^U>l{l^±31^^fefL 
^{£#J 0 Sfei£ W2/L2^3 (W2/L2^5 J»J3S#). fe©— ^i^lttMEiftt 
0.5 m 2 u A fa] (^Ef^E 1 PJ 1 .5 y A rij) ifeJifl^l Mo 

aa^tt^&i^saft. mjw***c>*j (64ox48o) wvga^el 
m.^mmMm^m^m^M^ (1920x1080) w el s^ssw^tww^ 



- M., &^TFT201 fiWjmuyp 
3.5 u m, . 2.0 1 ij 2.5 n m |b] . 

^iWil^E^34 ^fa]^WLDD E^33 0 LDD 33 

TFT202 ljlP*S^f EL 7t# 203 fil^B^^J^jStfi^P 
^^M^^RTtgo Hlit^W^ilW, «», SJ£W&^ 

^mm&^mmn^to&Azm&jmte, & ldd K^m^m®.^ 
wm$k, ^xfm$m» mm, tu^m- ldd Kimm&m, &m^m 
mm±ft; m$timmj¥mm}^s&sm&} ldd ^m^-mmm^, 

&&&±, ldd e *$m& mmz&m^mimi o. 1 m 3 u m 0.3 1 .5 u 

m f5]ft#). £nH^-£T> VXRImgkXm, wm±tm%Ltt 

%cm$WMo mil ldd &m^n&mm#)-%:mmf& 1.0 ?y 3 .5nm(si.5 
%±^M^u±jmftmmm ldd e^s^i*^, sjfc^sae 

^6^-|rJ^^Ir)*^^i1 TFT — #, Siit-fX^il^lE^^, LDD lx^^ 

ffnJa, ^U^'ngg^W%^W^:^3Kl^*#, tefcSfcgftJ TFT202 ift^ 

JI (^^it^lE^ 1) MmttimmM-tk CfiE 50 HJ lOOnni 

^t^60 ilj80nmfH]) Mf&o £31*, hk&3f£ TFT201 ^$T%^{tt^ 

£lj 50nm |h], jt£&25 £lj40nm |b]) 



200 m soonm mmmx -^mmmm (mm, tmimmmMm 
®&m ^ftxwmmm. mm 41 m ^mmmm 

mum. w&m, mh, &$&mttTFr im^elm*. w^ist, % 
-mm 41 imu&mmmumLmfc&m ivrntm^ tft 

Sat, ?±3HH£0JW, ^M«-±^iS-&^i£ "M&M" jJt^ilk 
ML, 3131^^41^^^^, Efrih EL M W&S^tttffa&fW 

M4>^^ B (11), C(^ N (») fjfimW-JH'TW^M, 
M^^-m AL (la), SI ^Q .P <#f) ^iittsW-ftjc^^^^ 

BxPyo Mi, m.ttmt'&m, mm&)& Akoyj«w# 

Mja, ^EB*^y*T«^jp9flB 62-90260 +mTRmm. &mmm* bp, 
Q&m si, aj , n, o ft m ttit'&mzmi&mtmsi m m ce^Yb 

(It) 5 Sm(^)JE<l^,y(^)Xa(^),Gd(^L)J)y(^)fP Nd(^)^^&<j-^7c^ 



mmm%L» &m, tnmwm88£tt&n&s& (Brown bandog) Mmmm 



&m, 41 {finm^mp tft &?mmm&m, m£& 

SixNy SiOxNy) RSW'KHiWSIJK-fe^B^fitj. )±M, tt± 

— JLK^W&.OO, » (G) Bfcjffi CB)o 

42 w&im&M&m., m>im.m)ikte ^mrmmm* 

&m, el M^mw^^K^^^MR^mm.: -wmmmR, g, 

sfeiKffi-^^t el M^mmm (m&%&&m, ccm) 
vxR-^mmm^mMml el Tcmw r, g, b 

® l W^Ji-5Rffllffe^t EL 7G#-%^«^WJTc 3£M, jg 
■fe^7feMW^EL7G#203, JB/»7£«^ES^-feKBfc, ^^Bt, 

ME., &Mj&£Mtimm 42 fe^W 43 Jg, ^X^*B~rt^^ 
44 TtJ&o W«JWjg^lW£^JI 44 £#<ifft, W&it£Pl£®BEl£, IE 
StK,^K5K BCB («rr^) W^-^H*MBkfeW«5Rffl- Mte 

44, TFT MftfiWffltfBKft. EL M^^^B 

^^¥^f^^Rr^^etJ*M^EL^^^t6tlc 

mmm&nsm* 5nm ©j i u m mwm^m mmm& 20 m 3oonm) j^s 
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^SMMii , R^mmmmm bums el ^j*^^!^^ . 

mm\>x±.mm el &mm*, mtmm, tft m^mm 
mi* m&G^-mmtotm. j£%m el ' ^F&wmsmmtmmim 

5 MJL, ^fH^W— fWm, TSI&BfritSMg, «t*tgftft&jR (^B-Wfcfflt 

, 4i mmm) mm* mwmmi, 

^/F#A TFT ^#3^A EL c 

TFT %ii EL 7U#^^5131^^Pi^6tl^, E^fB^M. & 

15 45 ^ wjfiij^ w^tt %i (EL'7c#feK). im-mm& 
mm 44 £3&-wfctt 4i iw-ifc^ug, mmm^M 45 lu^i^^iim 

^$|JTFT202 ^^37±„ 

EL m (fW41t) 46, M5U7, 48 JW^^« 45 

±7&& 0 -#-M^^->E$>J^fg^^ EL Jf 46, <&feWi^5REJE$!lg£ 

fcmt&mm& el m^,to^c cram), el ji, 

^fWB^p^ el Mnmt^mmifjm±. 0 ^mm^^r&^mm 
*?mmit ^iHmtmmmfmw. el mm^mm 4, 356, 429 ^, 

, 539 , 507-^-; Hffl^iJ^4, 720, 432 ^S^J^4, 769, 
292; HH^iJ^4, 885, 211 §111^0314, 950, 950 ^; HH^!j^5, 
059, 861 ^-; mm^mM5, 047, 687^ H@^U3j£5, 073, 446 ^-; ^@ 
30 ^0^5, 059, 862^-; 061, 617 -^i HSf^S, 151, 629 
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^m^mms, 294, 869-§- ; Mm^mms, 294, 870-^-; B^wit 

OTP 10-189525; B#^Wt*&?F^F 8-241048 ^B^^lj^if^^- 
¥8-78159 ^0 



T2 Tl 




q n ^ c-r m &±m, ±mm^z8&m&#&i', r 

JIM, ^^^tW; -§- Tl *n T2 ^t&fP^ 6 TC^F, i;^^oI. 

R? Ra 

\ / 

Are n N 

Ar R9 

[#^3] 
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^=< A I — O-A I 




Rpgifc M R 7 , MP £fr&JS oxinoid & pjffi , 

[#i^4] 



R6 R7 




R7 R 6 


R5 -0- 0 


l-O-Al' 


"^ N 4 // — R 4 


Ri Ri 


2 


Ri Ri 



£^5£4 4", RaM^JPBiLh^fttWPRje- Ll SL5 ft&S^TM 1 SO 12 

' MJi> etf^m^ji oxinoid -fet m&m o 




A I 



el ww-awff , B^atmwj el . 



n 



^lEifem^t^iiWo ^mmn^mm^^^m^m. el um, m 
«^is^B*^y^i*^jF^ 10-012377 ^^mmm^HEo 

MR, ^Wif^Ptl (Mg) (Cs) ,fH(Ba),#(K), & (Be)^£S (Ca) 

m&T.ftmmtm m^mm 47 . ^ & MgA g c Ag \>x\ 0 

tU JMrfiltto MgAgAl E&jg, LiAl % WD LiFAl e& 

^^M^hSPSUK® 47 ia»l^W^, (Al) J?£4g (Ag) [ft 

fflfmj& EL M 46 ^nPBm 47 ffiPF»fflWE^: A c4 I ^B31^. 

I^W. j8fe«RiifcSai$B, mO^^Z^M^WBii^c W EL M 46 

^^7K^±^*— ®»a«I18Kr®^r»W), « (sputtering) CVD, 
flgft (spin coating), SWT^P^ft^MMMtWo ^RTMil 

M^r^^ el m. W-^5^^m' (#%B##f'J 

Wa^^F 5-116297 ^) ^W-tMftfflffi4^# (#%B#WJ 

$ii£?T^F 8-290647 -*§•) fiffifcfc*;, ^&%§£<JOTl EL 

49 ^&m-ft«JR. ja^J8U¥«^E10nmilJlumf^ («&&200 5iJ 
500nmfB])o T&jm-WkWi 49 #J @ Stt^JI^ EL M 46 , <§*q|g: 

ss-wtiK 49 w\%-mm 4i -#^y^^Mi^3^ztb,^m^6t)o 

T (S#?Bll^^M 120 °C fa]) ^FxJ^ft^Wo ^^iifr^^^ CVD . 
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mitiftm(£fo&} TFT ffi&&8M+. Tf^ TFT Mmw^M, 

ummm&&A&&mm&m&m tft t bjik^e* 

pJ1l^^ttjl8ffl{W^W EL M^Sf B«&#?§» 

£S 1 tM^illW-^WMKl TFT M^Jf^ 
TFT, R&mi ^^.^LDD ix^^^^iJS^ll&tJo 

«ejK)$»i313S^E® 3A gij 5C -«iJ^»^^n^«^ 

#*M7&£3g3& %&SP#&<j TTT &tfj5&E&&m&. ffift, ^ffrMi£, CMOS 
"f 5te, 3A <t>J^, SJg£ 301 ^ 300nm ffjg^^EMSM" 300 ± 0 

^e$»ij i 4^ifc^«ftH*M^K3oi. &mmmmx 300 

ftmmo\&-nft&nm}° ^e^^jtft^, mm^m, t&mj&m 
, mm&mmmjmn vmm&mmMxm tft ±mf& m . 
stf* —ft 50nm m&Pt^ffim (%&m^m^) mxt—frmmtm 
trmtt, mj$&mm 301 jt- ftmmm^m±m&^&&im, & 

m^mm 3020 as±^— ^w&aii, «E*bte«5ft£Ni. URmzLft 
ftmmi^i$m)^-jj^° £»j 1 ^^s^ xea 

gift, W^ltMit^^7feaE^»'J 1 iS^-tJEPT 
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&m, ^jf^ tft tozmm&g&K}, m±^?mmmk>& 

®Lmj$&£BimM302 ±. *SRn9E100i!l200nm&<J?Sartjfe# 

^ 130 £U 170nm fi])» II, ^mS^'W&fo^mmWk. M7W 

0 303 ««A^I#W#IiI^^f#T, KVXim&ft 

tiffi, M 304a *P 304b 303 ±, ^Mltnl^* 

15 awTcsrsr^*^^ n m&mj&fr. Bj&z&am&ft. &m, 

l lxio 18 ifsT/cm 3 ^mJPA?iJ^» tiaRJS&B^ 

n gKfcffiE ^ 305 m 306 n S!&m#«M^*l^*^£7 , 

m$m**i$Mmm%j&U2x io i6 £j5 x lo^M^/c^^m^M^s x 10 17 

?ij5X10 18 I^T/cm 3 fH]> 6<]nM^ 

SH^, 3C +^6*^111 303 «rl&7, J^nAS^^S^* 

mm 1 ^iiiim^T^T^T^w, ^t^c stw»«« 

303 ^^6. 

m^Bt, ^£iJS>T&^ffi#C, -l£450iij550°C^^^;B^S^m^B < ] o 

-^mtrnft cs*wao, '3ywi^n3!&xfiE« 305*1306 itti&Hcitt 

E«, BPJB^'&S n i^fg^ 305 SI 306 n 



J4 



^imm^^^n^mr^^m iim 3D m>$am> 
mm, tam3E*pffws, m^rmmmm3n, %mM&. : &&m 307 mho 

±« — ^^mRm&lf^F- 10 m 200nm (KTO^i^ 50 gfj !50nni ilffj) 

312 gij 316. ftli, -^mmi <f, »Wn%^^iiJW (ifcUejf 

$L±mm^&]&& ammmm mow -^-^ Mo -Ta c*a-4g) 

50nm IIMWilP 350nm 

»j 1 ^ 0 M31i«^^#MSm^W 6 MS, Immffln Xe ^Ne 
^»nA«m#, 'WiJ#lWSSbJi»fi«i£yjBg^±.' 

Jfc&t, ffi«T* 313 in 316, 311 
ISn M^MI* *$305 |P 306 [ft— 3P#. ^St$^^--£im LDD 



15 



mm, 317 m 323 i^xm, mtwmm 1/10 m 1/2 mm^im.m 305 m 306 

<Mm&frTU4mi/3 2.m). !X10 16 Ilj5X10 ,8 J!H7cm 3 («f3 

X10 ,7 £ij3X10 18 jj^/cm 3 ) 

^T*^7Kr^m 324a 50 324b £ng 4B .4^, \>1 . 

&ME# 325 $j 331. tfflE« (PH 3 ) W^M^ifofi^S^, JL 

^T^^^IE^^^j^^ lXlO 20 ^ 1X10 21 j^/cm 3 

2X lO 20 ^ 5 X 10 20 JSR^/cntf'ffi). 

iI5^+£t3I^7 n fcfit TFT i^taiK^, MEJB£ TFT 

ililffl 4A PJ^^^T n M^M(x^320 PJ.322 &j%lfr 0 T^mt^ 

frE.imrt&Tm 1 ^^F^TFT ift LDD [xis£l5a£ij 15ch 

STF^» ftffl 4C gfc^ 324a £J 324d J^&i£7$rfi« 

#•¥332. - p M^Mtu# 1 ^3^$) ^jtaAPJ£*Btf&»fe 

^ftJt^W&ffiEtf 333 SO 334 0 iliijOTM^BA)^^^^. 

19!^ 3 X KPm 3 X 10 21 »cm 3 fttfftg 5X lO 20 ^ 1 X 10 21 ^/ cm 3 ) 

&Mm^mx i.xio i6 5ij 5xw*w^ictffcfflM^mjmM 333 m 334 

gT* 3e*B£B&#"¥ 332 jg, ^(^KiraAffj n M^n P ^jffi*o#tt 

MM&%Wm.*%&l 550-0 W^Tfr^m. 4 <Nffr^£fi«j. 

ft. 3I&MJ!0.1ppmS£Hffc. 

^T^/&7 300nmJ¥&W^335o — (Al) 
&m (Cu) f^^^fijc^ 50%?IJ ioo%j&$0 W^JSJKRTffif^i®- 

& 335 ft****. I3B2 *»a*&211— #, ^T»IR^335|UfiE?F^TTT# 
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&(*Bj3HPffi 2 4« 19a g| 19b)314 *0 315 4D ) 0 

mmrnft) ^um^±mm.m^mo bp,. ^m^ELM^a^wio^stj 

&t%3&j&7m— mm&mm336, tmmsA^m^^ ^^m.^m^m 
m, ^m^m-m\mmm 336 0 im.mm^-m^(Bi^ 0 ma, ^400™ 

m 1.5 u m fUjSKWfflUbBrjRffi. - 800nm mmm^m&USE 200nm jfM 

Bft* 7&&t3I]&fi&— ft^-W 3%gij ioo%gi&^%^ 300 iij 450°c^ l 

&m ^^&RTffiA^— mmtmm 336 7^1111% gp, s^gni 
&t*, &m—mmm%m 336 ^^-^m, .a7&®2£&*s 337 hj 

340, l^Rm^m 341 343 o &£»J 1 ^, ft lOOnm 

Wffcft 300nm # 150nm ^WSililW^^jjfe^J^ 

^T^^Ti?^ 50 £lj 500nm (*M±fe^ 200 ?lj 300nm. fa]) faj&fj^ 
— ^4M344o ^»J1 <4?, — ^ 300nm J¥&S«itftt®g| oJM-^jti 

344o mmmnimmmx. ^m, ^mmm 1 +w»—i*ftfflt*B^ew 
336 ±, E^—mm 344 ^^Miiai^^siM^sy^o ^pa^j 

■ &T3ft&fiB;7. $n®5B 4 I ^Wfe^l^345fP^fe#346o WELfttft 
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tmmmm to o .5 m 5 u m ( 1 m 2 u m w ) ?s s fti&# 0 #34 . 

w^£6^±^jfe, ma^^mj-mmf- r, g, b el mmm' 
jut, mmm^mm^w^m^m^o 

mstR BCB0$wrm)mmftm&mffio mm, ^m-mmmm 347 <*■ . 

STF3*E^|^fiiaft8l«lt 347 ^^-H?fc« 344 4^/&7f^«£i& 
343 Mi£g£l, £7&R7*«%tft 348o £sfe»J l 4 1 , &tt«;Bmfl^fi<]$I 

HOnm f^ilj^lfiN^g W-&ii5iJ7o #jfci&&348 j$ 
7 EL 7U#WiE%Ko Sic, -fOT^^ife^nT^W, 

8* £*fittl 1 #^HftjR*&, 343, %n±s»pj 

348 SgSg&$!fig$II EL M 

±, el M^fitjiH^^Mis^h^m^amRr^r^ttj^o 

im ^p^« 348 *ss^ggjjiffiE« 331 _l (sftsjito— aw&o, & 

S£»J 1 WSfWf, l£M:Ei37«^ 343 Pl^l^^^^^^lAilJ^ 

Mo 

gfT^, iPS5C"f^, ELM 349, BB® (MgAg 350 
^^E^^SlJ^^^ff^T^llW^o &3&£±. ^££EL JI349 fPRS 

#JC«rtmilSffi^'EL M 349 . 
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&*m* u mm#>mm&mtmmft el m 349. ^mm i 

m t$mk& deh), =^z,mmm&m sTB)^^staiwx«i^ m - 
bppc, dcm Rr^^^M+w^^aM, 

Eu(DBM)3(phen)^s ft Eu (#jf#%iddo J.,et,aI^ppl.Phys, 

Jg35#pp.L394-6,1996), ^W^tfJ ft 620nm &&ft$fc£;ft 0 



immgrnM dsa ± c^t§^#^^ )c ^j^, ^mimmmmm 
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ffim, -i* 3oonm mmmsmmj^mm 352, #Bjkim&m 
sue. mjl, MgAg ^ffl&mft$}%mm 1 +^ el Ttwmnu, mmim 

%Vi± MgAg m% 350 fiWfc, 351 ja^uJi^^ 

©8#M£«IKAjJIMft<J. tfeRT^filMtm. II, ELM 349 W MgAg 

w 350 j&m^mtmmtt, m^mMMMjt^mmm±^mm 

TWm&. S£'JW«^351, ^ELM^h^^Pi^o 

SS, EL a 349 &tJ$IJ?£» 10 PJ 400nm ( UMifei: 60 £ij 160nm faj>, _& 
MgAg %M 350 #J j?jg^E 1 80 MU 300nm fa] ( 200 ?lj 250nm J b] ) . 

i *¥&ffimmm el reamiftRnm, BJLstawxfm 
~^M^)^m^u^m^^xm^m^j:^m^^m tft 

^ft9&SSK&ife»fi«J CMOS ^*^n^itTFT205 o ffift, 

^»J l^tf^, *Pffl5C n TFT205 t&Sft&m&&&m 

®E«355, W^356, IX>D 1x^357^11^^358, J3.LDDM^ 
357 3»5**fiatel^31iaaK9E*»«313±. 

sis ldd E^j^Ea*»-sa, &&mm^m&jLftmto mr, 

£n^itTTT202 ^^^il^-P^t^X^^^^fitJ. Slit, LDD 
1*^357 ^££jfe9EttK&313 ±IU^WI^W»d>IBtta«H»Sfi«I. 8tf0i£ 

&g^K-&A3lfe|ft CMOS P #Jjf. TFT206 .6tl»b^d^^ 

to. -§.#m, E^lta9EJH^^rLDDE«. fflii^j^n^atTFT205 
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mm ldd &mmm&mL^&&mm 0 

em— *%M&Mm3&i&&mtewfa&)ffi&. bp, mmKm^m^mm^ 

WittSb^W TFT Sfe^^HFJF^ TFT ^P^^iJ TFT EW^I^SaLLJWfcte 

Silt, 3G TFT 9 ^ffiwfoigtfmih n M TFT l^J®3fc#ifeKbi 

SMftJ. ^S9^ff^ 5 LDD lx js^ 901a 901b ^—gP^SMTW 903, ^ 
^f-IIWi 902. ^^Mll^«g$iJ TFT202 
J^R#^g&^|5|^b^^LDD E^901a.^P901b, tT^^HBJ^— 

TFT W/^i^fft TFT W^BiOT 1 SSltUP^ll 

m^*4^s— (Wp^m el m&mm± amm^ w& 

mmmm^f&mmmm^ fpo »w«ek±. 

^p d p^j^ 0 ^rt^^j^tm el mmm&m-&m^mm% el 

i m%mmm el M^g^^E^«jt 601 ±, Eg&$M 
^^602, mw^m^}^ 603, URmm%M?ti^ 604 o i^mmmw 

^ TFT605 Mr-ft n TFT, Rm&&^WBfflm&3 603 GtlM 
606 604 607 faXX£±. Mfi, TFT605 

&mm.^^m^m^m&M tft608 &»K_t. 



^^h, %^^OTFT608 ^M^«lJ%»^609, _&EL7L#610Efe 
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H±jg&m%M&ffl TPT608 mawudrnmi mmm tft608 in^TFr, 
el td# 610 mMmm&m&wimffi&m tft608 wja, 

TFT608 P v^jjl TFT, EL 7C# 610 ittPBWJ&^^iJ 

TFT608 6traa«#^o. 

*&asi c&g&i) 612^613, vxBom^mmm 609 ±^mx^ 6u, m 
turn 7 tpffiwm&riftm 6 ^m^i el ^^msm^^m^^ $ 

W'Jl ^6«]ELM^gJ:^M^%l^701, (A) 707, 

tttfR»K3&s&8& (B) 711, VXR mkUft 706o ^SE-tifc^*. W 

W^»W701 ^W^^#^702, 7XWfe^703, ^#^§704, 

<^to) 705o mmmfttm ca> 707 
#^708, 7X^^^1 709, mtt&no* mwmm%3*m cb> 711 

»pJ^^^702^n708 ±^«%il^E5glJ16V CftJfcfclOV) fSJ, 
fi&K 5C 205 ^f^^^aS-^F^^W%g§^ CMOS Efeft+ftJ-n 

ML ^^m^S^-f 1 14 gij 16V fa], (MiE^P^XW^ 703 *P 

709, *naw«704*n7io±, ^Wfflsc 4^n®itTFT205 

£tfl CMOS ifeliMdg-g-W. jtjft. ^W^^lW^OT, ^«E« 

mm, mijum^m^ 105 ±Mmh%j&& u m i6v m, mu^mmm 

TFT208 «JCMOS^g&^^^fitJ o 

££h ^^706 Wigzi^BE^E 14 iij 16V fe}, fif-f f 1 

ffift, 3l31^S3Apj3C^iJ3ta^$iJitTFT, UU:TO^t&g^£ 
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£»|J 1 ft EL#*teMPHa& -&3Si*S^#4. 17A *n 17B ^/^ 0 a 

Wimfr 1701, M^»« 1702, (U&ffl&ffiggzgjfeft 1703 ^J&& 
5 SJt (^£TFT~F#jMt) 1700 ± 0 i£g«»^I^M^> ^FPC611 

aa?Mt\^-6i2 sj 6i4 ff^ggsj^MP«*±. 

^/&TM^M#4i704 !US£>ftW**fl#, 

#*n«*ap#. ft*, i«W4 no4 ^fcay^t-tb el TD^w^HBPXTtt 

n&mmxmk, ^mm^m nos ^^sjt noo ±wn 

10 ITOt 1700 -fe^W^fflo :fi£8S, EL 7tl#^y.±6tl^ttfg]4 3 ^ 
fi^h^^^PS^o ftit, PJ^^i v ^^«4l704 o 

^^M^^^W^^f^^^l4 1704 «kSW. BTF^ 

20 ^^h, ^E^^^WHSJt 1700 ±&WP£h 1706 ^L^'tf cjmfflL 

^^B^WJ^if^JFW 8-78519 -^^ttfflW^W, 
£JFP 1706 Jb^&T^A^&to. it^B^^iJ^it^JFW 9- 

25 148066 ^Ta^flwmt xnm.4mnm.im . iraja^ftra^. 

» nB 4^^, ^aww el ^imm^mm^mm^^, a 

MWIWIt 1707 f»4t^« D &$$m 1 ^, ^>|>»»i!fcfc 

30 el ^»K«HOT«rawfiWwm^- Jam$ii^6t]^%m*Pi^i^^ 
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wifrM, mj*m i7B ^^^-nm^mo 

1709 tt^^J^B^ 1728 JfTJ&ttEtfMfi^ifefc 1707 -±. 
5SrA*S 1709 ^feJPfIS%BEg!j^« 1707 .flilil#^'ft^WW4 
<;Jt3W&ft#teM#ifeBO 1710 5£ggijFPC611 _h. 

. ^J^EIK^ 1708 ^^m^i^Mitai^, :£jifcMiffl 18A m 18C jfefS 
M 336 *mm&kWk 311 ^S>t^^^: 17B *J^A«rt^§- 1708 

WE*) #JMfA*| 1709 ra»t&^TS5AM 
ffifBSfcftM^ <#JM ISA), 

®TF5fe, ^t&Jttffl 5B *'fi*Jjf|-/IlBitefe&ffit 347 fnjj|-m« 344 E#, 
^mi.ffi^W$m&&, 5.^-4^^^1802 (#jAL!Sl8B)o 

wmT»tiM el jtimxm el m^pi^ 

^Bt-ftl^WMW^ES 18A £ij 18C J^fj^WE*^, W 
{g EL 7C#>F^j«ffiTSE«- £7&£EB& 349 Jg, %fflRIA9mM7« 
^«350 o W« 350 1709 i^#%n3^&-^ a M J., J£/&7 

^-^^ 352 , 1 8C W^fc^JftT o 

£ES 17B 1708 ^WE^W^^3l31WJl6<J^«7o 

?tiAi£ 1709 Jidl^metm 1704 5fn£tf 1700 fffJAOT P£hi£^lJ FPC611 ± 

mt^-mm^^^M^m-^o &&mm3&7&*s& 1709, im^a^ 
612 sij6i4 femftmimmm im ^^ijfpc6h jl. 

&mm 2 ■ —mm^m^m^m 10 ■*> . £j?m 2b ^js*^ 

&mm2*p, g 2b 2 ^mss*. wfc*m&&mmm. bp, 
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5 f t tofg$ffl&&?$3m i wpb^h i fomj&o 



am, mmmmm 44 ^^0i]a^wrii333OT^^»j 1 -f^ii^g 

TfoJgL, l^-MfH]^J^ 44 Mfi<3 JF^ TFT201 . -^^^ijTFT202 6^ 

tfmmife, Mrfmm^ffi. 51 , 52 *n el ji 53„ ^e^s^j^^^ 

150nm Mffl!&&£m lWT^fttt^Bt) «^#<J 3 .t&M 

20 ttjSmm, <EMdft&m%M^M%M®LMttW* TOE., 230nm ffftt MgAg 
%aaftfli^WS 52, EL M 53 WJKffdl 90nm(£^S&WS^7F&M— fl> 20nm 
— &40nmffiMM, 30nm ?W#^)o 

^#jrTO» ELt^#209 »C^#^W, MM3m=Mim 55 

25 V&tm l ^Jfp^lWfiWW*!*, MMM® 11 4 , J?ra^^W«*«^ 
' MErtHgW*. t&IMfl^W^E*. Silt, ^^^W^r^TtOTE^ 



£»iJ3 
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elm, m&Mffl i & 2 mm^^mrn 3 w^ita *a^SRrt6w. 
&m 12A *i 1201 ^jf^ tft, $&$^mmm se, mm 57a, m 

SSI 57b, Mi£58, W&»«S|59. ML *§H§- 1202 &&3jE&$J TFT, g ' 

^^^M6o, W6i, 'mm, 62 y&mw&63. ^m^MTFnioim 

62 &m^mm 64 ±, « 63 EL tb# 65 ±„ 

® 12A 2A ^IWJ^-^JF^ TFT :gE£jjfifc| 4 W 57a 

o.i id o.5um mmm%mm, a sgmm 56 wj&t^Ksra^ 

# 0 «i& 57b M^^{I^i^ilJ^-#^W® 57a« — ItW^te 

^ffi«#J 4 itt^m &3T ^ TFT ^$^WZmft$£'K !fe^jTS%, 

a*. «wy4^it'T j , m&mm 2 ^ -w^rnmm 64 mmmm 

^mmmmm tft m^^mmm i su 4 * 
mmm tft ^mm. —^^m&mmm tft wsm+^iiiw^^ifi^' 
5 ^mmm'is mm. &m. &t tft ^mn, i ait 

loffl i — #w^^5ffth»ft«m. - 

£g 13 4»,^n@a.l tlSi^^l^itljt 11 ^PSM12 4>.JF3:TFT130] 
m^m.M TFT1302 12 ±0 

^TFT1301^W: TO 70a *B 70b; TO£|71; «^g$|72, 
IK 73; mWtM.i&74; LDD E^75a?ij75d-, mm&ffiEM 76; ^it^^cE 
« 77a iij 77b; ^ittfi^flt 78a *P 78b; ^— Mal^ftK 79; MMS 80; ^ 
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ffiLEL TFT1302 W82 ; MS^H72 ; mm.i&S3; 

84; ldd e« 85; m&&jm& 86; y^ii^^ 87; m—mmm 
mmmm 8i ±. 

S^, W±?f^ TFT1301 ^n%m^ijTFT]302WW#JEl^$iJit&^#^ 
^iSfW^78a, 78b,^87^^niB»ffiMTTT W^ig, Silt 

S TFT S^&ltf , 5^&JIW EL 7C# 1303 flWjfe^^— ttttJft 41 , ^ 
01 («PFJH> 44, ^Zl^^ 49, ttjft&fii (P0«) 46, EL M 47, MgAg * 
a (BB«) 45, |g«a C«^JK) 48, ^fE^ttH 50 ScJUU*^. ' 

£»ij6 

^^J^£»J l 5C mm l W^+^F^M^nS^fllWaaR 

&M?*±M&&^\mMmimm*®mm&o &mw&T. tft &Mitmm. 

SLA1,N,0 W M LU^Jg— ££#Jt 41 M^^^^m^it^J&tJil^iJ^ 
«#J7 



27 



»»iJ 7 ^$MOTf£»li2, 2&-#fi4fcJB&4i fn^-im 

& el m^ms^m^^ tft3 fftzm^ffiM, m^m^ tft »a 

mimm 1 tp-mm^ 

m 14 %m 1 m^m^^^.mm^TFT±m^^uo\ & 

te^«fe#1401, ilii*^ TFT201 tf)m®.&i$,U, ffl®9&&k 18 fU fe^fc 
& (±M*m> 1403r^M^^#^ (TM«) T&Sfc. %#%ffil403 
TFT 19a,19b,7£ 35 ffilWJ&WfH]— 

$m 15A tM^fflo &B 15A 'f'WTORSS^^aSt^PS 14 *Hfifi| 

a-a' m&ms%mnm* imm \sa ^m^fo, m&&%±mgm^m&. 1403 
mimm M04, 1403 ^±jm$mm&m tft 31 ±. 

&«C. T23£&*fel404, N0t-^M^21^36^m^22.^27-^^ o M 
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R, Hi5B-«^T0ai5A4 , ^fflW%»tWt.- 

iW^fe^^tefft*^, M5E^R*WBJqi!ltBfiifl<I TFT EL JI# 

%»J9 

££»4l M«« B H B « 302 M^^»J 

7-130652 *iati&jifcfc3&fc. +iBftw^sai±^ii$p^ 

&ffflt»T, m^JM31^B^f!]^it^^W 10-270363 iRB^^IW 
it^W 8-330602 ^i5^^ ( pJ«^ 0 

mj^mMmm^mB^m^m^^ 11-076967 ^^ 
fc^MMi^vjmm,— & tfto 

10 

^MMmm^j&%mffi&m tft m^^m 0 el 

&m tft M^y, el 7D<^aksAsas«as*!i, &mm&j&. 
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Mxt^m^j^ mm\tm$mm^ mm&immtwzb* be. mim 

mmUT, ®$mgfflTF£ WMttEi^jltiW. BtftfgUfc, -{^ TFT 
' &£?»J 11 .+ ,3RJB#£|liM EL s^aw^^^w^^^ES 21 A 

^21B^„ &E,«»J11 4^^4701 jfet^TFT4702 ^^, 
4703 TFT4702 ^ 4704 fe^ffiM TFT, 4705 

^ 4706 ?g*M^U TFT, ^470?^^#JM££I. ^4708 
EL JG# 0 B^^J^it^JW 1 11-341272 oJMf^+g^ e£J§^$iJ 
TFT4706 X^^#^c 

ffDja, ^^ijll^, %«$ijTFT4706^^a%mm'jTFT4704 ^n 
EL 7G# 4708 fsj, ilA^^4M^>j TFT4706 ^0 EL 7C# 4708 fSJM*?^ 
^ij TFT4704 W^ifenTttBRffl. itM^ffcl TFT4706 J&jfc&fl!] 

TFT4704 ^^m^mxmmmm^mm^f^MMi^ 
m 2ia jk^%mffim&m&$Mu. be. 

ffij., ffl21B g^^W-^#®^4703 #^T^*«^ 4710 
£47&&W^Mi& 4701 ^ff^}«^»m4711 0 ffift, &S23B 4». 
^J$i£^l^%M*S 4710 4703 

4710 »m 4703 ja«3ka^»Mise«W!E^ 
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£»J 12 

ft£»iJ 12 4 J ,^«BJ^ELM^^^«^WiJ^iJi!i^Eg22A 
^P22B 'f.&S, ££»J 12 4^4801 t&Jf^ TFT4802 M«M*^4803 
JW^TFT4802 W^, ^4804 ^W^ijTFT, 4805 4806 
#§«TFT, 4807 tmfflm&WR 4808 % EL t6#. B^^lJ^if^^- 
-T 11-338786 W^^W^TFT4806Xf^:fi«I#%. 

• TFT4806 ffij^tt^^Ei^ftl TFT4804 fft«±, Jaa&ffiS- 

< . fif^f&$fegB&| TFT4804 njfgo&lt, n V^jit TFT P ftig TFT 

^'fflfWl& TFT4804, <B^|WJ5f^ TFT4802 ^W+gl^I&tJ^W^^,4 

m 22A 4805 wl, mmmt 

w*mm*mm& 4805 ^'i^i^^^^^-t^^ 0 mmmvt~T, mmm 

m 22B ^—^mm^^m^m, 4803 48io m^, 

B&&+Miffi^mm48Qi mi mmmim *m o &m, ^^22b 
mm^^m^^Mmmmm^m, 4*03 ^sjs im^m—mmmm& 
^mm±Mfffimt, wmnmm^m^ wmmwr, ^mmm 48io # 

M«4803 &<]^^®[x^f^^, J.«jRaj^|gflj[fl«jWS^. 
£»J13 ' 

3CT«tBJ#J EL fija^Kfi. TOIt TFT ^J^-^Nfc&^tfJ^. 
1 1 ^0 12 cp" , . M^#J^/&W 3 -t- TFT fiW?, {S-&Rr?£j& 4 MU 6 ^ 

tft gm. T-rt el M^s«rtR«^^ffi5rPB*j, m^m^bjsw^ 
ft.- 

^mmu 

i$m— ft P V^lil TFT ifcfcg 1 ^%flftgfj§!j TFT202 TOP?, PSi££^;»iJ 
To ! 

14 4"^^ p tft *jab£r^;w#fia. -ft p vm. tft &tjz&sjt& 
^mie28oi > mmm$<2W2 ^m&&fm&2m, mmtm$,izo\ 
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m®mm& 36 ±, &Rfflmffi£gmMW& 37 ±. 
mxtim el *m, ^^^^w^^^w^Tt^TO-s^^j 15 

Tsutsui,T.Adachi,C.,and Saito,S., £ W #1 # ^ ^ %i ^ W % it ¥ J& m , 
Ed.HondaJC,(Elsevier Sci.Pub.Tokyo,1991)J>.437 0 



o 




BaldoJvlA.,OBriei\DP.,You,Y,Shoustikov^.,Sibley,s.,r I iompsonJvi.E. ; and 
Foirest,S.R.,Nature 395(1 998)P. 151. 




Baldo,MA. J^mansky 3 s3uixo\w,P.E.,ThoiTipsoiiM.E.,and Foixest ,S JR., 
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Appl.Phys.Lett.,75(l 999)P.4 o 

Tsutui,T.,Yang>l-J-,Yahiro, M.^aK^ura^,Watanabe,T.Jsuji,T.JFukuda, 
Y 5 Wakimoto,T.>4ayaguch,S Jpn.Appl.Phys.,38(12BX1999)Ll 502. 




I r 



m, i m b mi—^m^mm is ^m.^^^mmmmm is 
mmjctii el mmyigm. mm, w&Mjm el unM^mm^m^ 

ft%7&& , tU^M^ tmmt) EL »4H» «EftJ3E#L EL W« 

we.. 1 id 14 mi— wwt^jfiw 1 ttitss^tetEjiRr 

£»J17 

S^M^BJ^fitl^^MELM^g (EL AWtb^M^ 
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& CCD), jgbteB; (ld) gg&^S^feS (dvd)). M^SlWWIi 

«16AiiJ16F^o 

■ffllfiA.S— l+^Aitma, &£W±#L2001, ^2002, M^3P#2003, 
ft# 2004. PtmTEmWfr. 2003 4 1 o 

m 16B fi-WB«S*B*l, 2101, M^Mfr 2102, #$MA 

^2103, ^^2104, .^2105 ^Mgt&^2106„ #£BjRTffl^ 
M^fcfr2102<=K 

S 16C ^— ^BBftMS^SS^^W^tn. 2201, 2202, 
frgP# 2203 o PJffi^M^^ 2202 * - ' 

a i6D ^-^^^M-mm^^m 2301, 2302, 

iM# 2303, Sefm^ 2304, ^-^^gfrfr 2305* ^WUgffl^fij^SP 
#2305 

2401 , "fiibVM C£nCD, LD°£ DVD) 2402, ^^JF^2403, 
(a) 2404, (b) 2405„ S^SP#-(a) ±5^BTM 

(a) ^nffl^M^^- (b) 4>c tt*, ^nm^sm^M^M^m 

m 16F f+ EL Sa**» 2501, 2502 LU^S^tP^ 

2503 c ^BJf^TM^^2503 4>o 3M*SBJ3 EL M^S^iM^Jf 

^ISSU^rt^. Ja^E^W^Stfc^gS*? io ^ (X^A^^ 1 30 3£ 
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Internet 

5 el &mmm$i$frmnmz, m^^MMm^M^)mn^- 

Hife, M^B EL M^i^fl/T^MW^M, 

. S 20A ^M^^zjbEfeig, ^±#1 2601, ^M&lh&fr 2602, 
10 Agtf#2603, ^£P#2604, WfeJtZ: 2605 !M5^|gfcfr 2606 . #£B|#J EL 
M^Sf WaEfi^S&a- 2604 ^ 0 &it> 3151^^^^-2604 ^HlfiflT 

® 20B £r-ft3^gft§5m^ (n^^^^c), 2701, ^ 

2702, 7^^;% 2703 *H 2704 , ^BJW EL M^Stfe^^ 
15 2702 ^ Mfi, ^»'J 17 ^^W^ic^DlR]^, <H^MM^D|R]^-fepJ 

^ffio a*, mm&tmtt. 2702 ^wiRfeirjsTs^afe^, «i 
j^pTb^c Mja, «^'J 17 ^w^^j^st^iii^^^ij 1 id 16 m±-m 

20 itt#LU$5Pio 

tft, tit M&^&ftmLnftffi&ttm&im&famffl£.n. k 
mr, mmssmmkt^ el m^im^m^, tt^ftffl^spjw^ 
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